SUPPLEMENTARY EXPERIMENTAL PROCEDURES

Drosophila strains
The inducible mst-GFP fly strain (carrying a pUASp-Mst-GFP element) was generated by cloning the full-length mst gene into the pPWG vector via pENTR/D-TOPO (Invitrogen). The plasmid was injected into w1118 embryos by Bestgene Inc (Chino Hills, California), using standard procedures.
Expression in the female germline was driven by V32-GAL4 (kindly provided by M. Bettencourt-Dias). For in vivo time-lapse imaging in larval brains, a strain was created containing both a P{H2AvD-RFP} insertion that constitutively expresses the red fluorescent protein-labelled histone H2AvD and the Mst-GFP transgene induced by the P{Act5C-GAL4}25FO1 driver insertion (FlyBase). The mst C27 and mst LB20 mutant alleles [S1] were obtained from Bloomington Stock Center. The merry-go-round alleles mgr 1 and mgr l4 [S2, S3] were used to construct a late lethal mgr mutant genotype. TCP-1 complex subunits (TCP-1α-θ) RNAi fly strains (v34070, v108615, v106093, v106099, v109505, v109734, v 108585, v103905) were all obtained from the Vienna Drosophila RNAi center [S4] . The silencing was achieved by combining a single copy of UAS-RNAi transgene with a single copy of tub-GAL4, tub-GAL80 ts (kindly provided by T. Megraw; [S5] ); cytological analysis was performed after 72 h of temperature shift from to permissive (29°C) temperature. Oregon-R strain was used as wild type. All flies were reared according to standard procedures and maintained at 25°C
(unless otherwise specified). The genetic markers and special chromosomes are described in detail in FlyBase (http://www.flybase.org).
In vivo imaging
For in vivo time-lapse imaging of embryos, dechorionated 1-2 h old embryos expressing GFP-Mst were aligned in heptane glue on 22 × 50 mm coverslips, and covered with a 1:1 mixture of Halocarbon oil 700 and Halocarbon oil 27 (Sigma). For co-imaging of microtubules, Mst-GFP expressing embryos were injected with X-Rhodamine labelled tubulin (Cytoskeleton Inc.) at 5mg/ml in injection buffer (50mM K-HEPES pH 7.4, 50mM KCl) using an Eppendorf Inject Man NI 2 and Femtotips® II needles (Eppendorf). Imaging was performed using a Visitron Systems Olympus IX81 microscope equipped with a CSO-X1 spinning disk using a UPlanS APO 1.3 NA (Olympus) 60X
objective. Five 1-µm slice stacks were acquired at a 400 ms exposure per slice, at a constant room temperature of 22°C. Image processing and analysis was performed using ImageJ to produce accumulated projections of the two 1-µm focal planes containing the highest signal intensity.
In vivo imaging of larval brains was carried out as described [S6] . Cells were examined using a calibrated Prior Proscan stepping motor, with an EM-CCD camera (Cascade II, Photometrics) connected to a spinning-disk confocal head (CarvII, Beckton Dickinson) mounted on an inverted microscope (Eclipse TE2000S, Nikon). The objective used was 100X (NA = 1.3). Image acquisition was controlled through the Metamorph software package (Universal Imaging, Downing Town, PA). Images were collected at 1-min intervals, and 7 fluorescence optical sections were captured at 1-µm z steps.
Movies were created with Metamorph software; each fluorescent image shown is the maximum-intensity projection of all the sections.
Western blotting
Samples were run on standard SDS-PAGE gels, blotted and incubated with the following primary antibodies: mouse anti-Mst (1:5,000; Santa Cruz Biotech), mouse anti-α-Tubulin (1:10,000; Sigma, DM1A clone); rabbit anti-β-Tubulin (1:5,000; DSHB, E7 clone); rabbit anti-γ-Tubulin (1:2,000; Sigma, QG-17), mouse anti-GFP (1:10,000; Roche); mouse anti-Actin antibody (Sigma, AC-40 clone); rat anti-TCP-1α (1:1,000; Abcam); rabbit anti-Mgr (1:1,000; gift of D. Glover); mouse anti-Lamin Dm0 (1:5,000; DSHB, ADL101 clone); rabbit anti-Giotto (1:4,000; [S7] ). For detection, the following HRP conjugated secondary antibodies were used: anti-mouse IgG (Sigma); anti-rabbit IgG (GE Healthcare), anti-rat IgG (GE Healthcare), all diluted 1:5-10,000. Samples were visualised by using enzyme-linked chemiluminescence and X-ray film, or imaged using ECL detection kit (GE Healthcare). Band intensities were quantified by densitometric analysis with Image Lab software (Bio-Rad). 
GFP-TRAP-A isolation of Mst and immunoprecipitation
Mass spectrometric analysis
Samples were run ~1 cm into the separating region of an SDS-PA gel, cut as a single slice and subjected to in-gel tryptic digestion using a DigestPro automated digestion unit (Intavis Ltd.). The resulting peptides were fractionated using a Dionex Ultimate 3000 nanoHPLC system in line with an LTQ-Orbitrap Velos mass spectrometer (Thermo Scientific). In brief, peptides in 1% (vol/vol) formic acid were injected onto an Acclaim PepMap C18 nanotrap column (Dionex). After washing with 0.5% (vol/vol) acetonitrile 0.1%
(vol/vol) formic acid peptides were resolved on a 250 mm × 75 µm Acclaim PepMap C18 reverse phase analytical column (Dionex) over a 150 min organic gradient, using 7 gradient segments (1-6% solvent B over 1 min, 6-15% B over 58 min, 15-32% B over 58 min, 32-40% B over 3 min, 40-90% B over 1 min, held at 90% B for 6 min and then reduced to 1% B over 1 min) with a flow rate of 300 nl min −1 . Solvent A was 0.1% formic acid and Solvent B was aqueous 80% acetonitrile in 0.1% formic acid. Peptides were ionized by nano-electrospray ionization at 2.1 kV using a stainless steel emitter with an internal diameter of 30 µm (Thermo Scientific) and a capillary temperature of 250°C. Tandem mass spectra were acquired using an LTQ-Orbitrap Velos mass spectrometer controlled by Xcalibur 2.1 software (Thermo Scientific) and operated in data-dependent acquisition mode The raw data files were processed and quantified using Proteome Discoverer software v1.2 (Thermo Scientific) and searched against the dmel-alltranslation-r5.47 database using the SEQUEST (Ver. 28 Rev. 13) algorithm.
Peptide precursor mass tolerance was set at 10ppm, and MS/MS tolerance was set at 0.8Da. Search criteria included carbamidomethylation of cysteine (+57.0214) as a fixed modification and oxidation of methionine (+15.9949) as a variable modification. Searches were performed with full tryptic digestion and a maximum of 1 missed cleavage was allowed. The reverse database search option was enabled and all peptide data was filtered to satisfy false discovery rate (FDR) of 5%.
Bioinformatics filtering of MS data
For stringent filtering, MS results were filtered by removing protein IDs with (i) single peptide hits, (ii) <20% peptide:protein coverage and (iii) overall MS Scores of <50. Through our on-going studies, we have produced a database of MS data accumulated from eight independent control GFP-TRAP-A experiments, each using extracts from ~0.4 g 0-3 h embryos expressing GFPfusions to proteins in which a bait protein was not precipitated (i.e. negative controls). A spread-sheet incorporating these data was used to produce a list of false-positive protein IDs and their associated highest overall MS Score.
Filtered Mst-GFP AP-MS results were cross-referenced against this database.
Any protein ID that was either not identified in negative control list or was identified in negative controls with MS Scores of at least 4 fold less than in Mst-GFP was kept, while all other protein IDs were discarded. Each of the three replicate experiments produced similar results, with all TCP-1 complex subunits identified with high confidence in each case. The result of this stringent combined filtering/false-positive for one of these datasets is shown in 
Microtubule regrowth assay
Larval brains were dissected in 0.7% NaCl and placed on ice for 50 min. After cold-induced depolymerisation, brains were either immediately fixed as previously described [S8] , or placed at 22°C for 1, 3, 5 min and then fixed. All preparations were immunostained for α-Tubulin and Dspd-2 as described above.
Size exclusion chromatography
Analytical gel filtration chromatography was carried out using a Superose 6 10/300 GL column (24 ml bed volume; GE Healthcare) attached to an AKTA pure 25L system (Life Tech). Columns were run with C Buffer (without protease inhibitors) at 4°C at a flow of 0.5 mL/min. The following globular molecular weight standards were used to calibrate the column, at 10mg/ml:
Dextran 2000 (2 MDa), thyroglobulin (669 kDa), apoferritin (440 kDa), alcohol dehydrogenase (DH) (150 kDa), albumin (67 kDa), carbonic anhydrase (29 kDa) (Sigma). The logarithm of the molecular weight (LogMW) of the standard proteins obtained from three independent runs was plotted against the elution volume (mL). 60 3rd instar larvae (Oregon-R, mst mutant and Tcp1-α RNAi)
were flash frozen in N 2 (l) and stored at -80°C. Samples were ground using a pestle and mortar, suspended in 1 ml cold C buffer and spun at 65,000 rpm in a TLA100 rotor in a Beckman Ultracentrifuge at 4°C for 30 min. Clarified supernatants were assessed for protein concentration using a nanodrop.
Concentrations were: Oregon-R, 15.5 mg/ml; mst, 13.8 mg/ml; Tcp-1α RNAi, 13.6 mg/ml). 500 µl of clarified supernatant of each genotype was run sequentially through the column and 0.5 ml fractions collected. Aliquots were prepared for analysis by SDS-PAGE and western blotting by the addition of 6X protein sample buffer (PSB).
Larval MT sedimentation and tubulin stability assays
For the tubulin stability assay, batches of 30 control (Oregon-R) or mst 3rd instar larvae, flash frozen in N 2 (l) and stored at -80°C, were ground using a pestle and mortar, suspended in 500 µl of cold C buffer and spun at 65,000 rpm in a TLA100 rotor in a Beckman Ultracentrifuge at 4°C for 30 min.
Immediately following centrifugation, 50 µl of extract was added to 10 µl of 6X PSB, while the remainder of the extract was placed in a water bath at 25°C.
After 20 min, 40 min and 60 min, further 50 µl samples were added to 10 µl 6X PSB. Samples were run on standard SDS-PAGE gels and analysed by Western Blotting.
For MT sedimentation assays, clarified supernatants were generated from 30 frozen control or mst 3rd instar larvae as above. 150 µl of each clarified supernatant was incubated at 25°C for 20 min in the presence of 1 mM GTP, to stimulate MT polymerisation. Samples were carefully loaded over a twovolume cushion of C buffer + 40% glycerol and centrifuged at 65,000 rpm at 25°C for 12 min. 50 µl of supernatants were added to 10 µl of 6X PSB. The remaining supernatant was carefully removed, the interface between supernatant and glycerol cushion washed with 100 µl of C Buffer, and all sample removed, being careful not to disturb any pellet. 50 µl of 1X PSB was added to the bottom of the tube, and pipetted to resuspend any pellet. This assay was undertaken on three separate occasions and produced qualitatively similar results in all cases, though the amount of Tubulin present in the mst mutant extracts, in relation to controls, varied, presumably due to variation in Tubulin degradation.
Homology search and MSA building
The homology search was performed on the Protein Data Bank database 
Comparative modelling
Modelling of Mst was performed with Rosetta 3.5 [S16] comparative modelling protocol [S17] . The calculation was guided by the multiple sequence alignment (MSA7, Figure S4 ) to homologous proteins of known structure, 
Other bioinformatics and structural calculations
Coiled-coil predictions were carried out using COILS [S19] Figure   S5 ). Protein disorder was estimated using PrDOS [S22] and DISOPRED2 [S23] , which was also used to predict propensity of disordered regions to bind globular proteins. Protein structure figures were prepared in Chimera [S24], which was also used to calculate superimpositions (MatchMaker tool).
